A was adopted for the structural analysis; it has systematic absences consistent with space groups Pc2a and Pcma; the structure was refined in both space groups by least squares and difference Fourier syntheses to R = 0.062 in Pc2a and R = 0.064 in Pcma. A final decision between the two space groups proved to be impossible within the scope of the experiment. An analysis of the "diffuse" layers reveals that the bridging bromines vibrate in a one-dimensional collective mode within a lattice of "uniform", fixed platinum cations.
Introduction
The basic structural feature of Wolffram's Salt Analogues (WSA) is a linear chain of halide-bridged alternating Pt(II) and Pt(IV) ions which are surrounded by four donor atoms in the plane perpendicular to the chain direction [1] (Fig. la) . On the basis of these early X-ray findings [2] [3] [4] , some of the remarkable and very anisotropic solid state properties of these materials -like optical absorption and reflection or electrical conduction -could be explained. Nevertheless, it turned out soon, that the earlier interpretations of WSA X-ray data have given only a rough picture of their structure.
Though they helped to find a relation between the Pt(II) •••X-Pt(IV) distances and the collective electron properties along the chains [5] [6] [7] , more detailed X-ray analyses revealed that the structural reality is much more complicated than had been previously anticipated. Though many further X-ray investigations have been carried out to resolve some of the problems [1, 8] The controversial points involved arise from the "disorder" usually found in these solids. There are at least two different kinds of disorder which can occur in WSA:
(i) The halides can reside in a "double well potential", which means that there are two energetically equivalent halide positions between the platinum ions of a chain. In a static view these positions could be occupied statistically by the chain halides or -if the activation energy for site changes is small -could "vibrate" or "tunnel" between the two positions (in a "dynamic" picture). Usually there is order in one dimension but there are only weak correlations perpendicular to the chains. Whether the halide positions are filled regularly leading to alternating Pt(II) and Pt(IV) ions along a distinct chain (Fig. 1 a) or whether they vibrate in a one-dimensional collective mode, the weak interactions perpendicular to the stacking axis result in X-ray pictures which are a space or "time" average. "Split" partially occupied halide positions are found (Fig. lb) , (ii) Many of the investigated WSA have 1,2-diaminoalkanes as ligands. Even the simplest of these ligands (1,2-diaminoethane = en) gives rise to chiral molecules if connected to a central metal. With the exception of "en" -the smallest member of this ligand series -all C-alkylated homologues -like 1,2-diaminopropane -are chiral for themselves, occuring in an R-and S-configuration. If it is assumed that the transconfiguration of these complexes is thermodynamically favored and taking sterical considerations into account at least three different isomers of a simple ion like bis(l,2-diaminopropane)platinum(II) can be built into the lattice with only minor enthalpy differences between the resulting solids. Two of the isomers are enantiomers, the third one is achiral (Fig. 2) . Depending on the intermolecular interactions these molecules can be built into the lattice in a random way or ordered in one, two or three dimensions.
While a static halide disorder has been discussed at length in many papers [1] until very recently [8] and the problem of "chemical disorder" by mixing statistically different, mainly chiral, molecules in the structure has been mentioned at two different occasions [1, 9] a "dynamic" view and its consequences have not been reported so far. The principal difficulties with these complex solids are presented in the following. 
Experimental
The crystals were prepared as reported earlier [6] . Lustrous green flat needles which exhibit a remarkable dichroism were used for the investigations. Rotation and Weissenberg photographs along the needle axis (b) showed normal sharp reflections on even layers but only diffuse patterns on odd layers. Unit cell dimensions were refined together with orientation matrix by least-squares fit of a unique set of 16 reflections in the range 8° < # < 16° to values of % and cp accurately measured on a Siemens AED diffractometer. Sharp reflections indexed with respect to the subcell with b/2 were collected on an automatic single crystal diffractometer (Siemens AED, MoKa radiation, $-2$ scan, five values method) using a crystal of cross section 0.10x0.03 mm 2 .896 unique reflections were measured in the range 4° < 2$ < 52°; they were corrected for Lorentz and polarization factors; 616 having I > 2.5 a (I) were considered observed and used in the crystal structure analysis. The systematic absences of the subcell, which was adopted for the structure analysis, are consistent with both Pc2a and Pcma space groups (Jik 0 with Ä = 2w+1, 0kl with Z = 2n+1).
In order to clarify the diffuse pattern a crystal was mounted on a low temperature X-ray Weissenberg goniometer [10, 11] . From 11 K to 340 K a series of rotation photographs around the b-(needle) -axis was taken using CuK«i radiation of a 60 kV rotating anode focused on the crystal. After an exposure time of 12 h strong modulated diffusions between the Bragg layers could be observed starting with 340 K becoming continuously weaker when the temperature was lowered. Compared with 340 K the 11 K photo exhibits the same modulated texture for the diffusions but with an overall intensity just above the film background. The Bragg reflections behaved "normal" as a function of temperature. In particular no gain of intensity as well as no hint for the occurance of superreflections was found down to 11 K.
A Patterson synthesis revealed the positions of Pt, Br and Cl atoms; structural analysis was started in Pc2a space group. Successive three-dimensional Fourier syntheses gave the positions of all nonhydrogen atoms; the peaks corresponding to the oxygen atoms of the Perchlorate groups appear smeared in the Fourier maps and their positions were adjusted according to approximate tetrahedral positions. Positional and isotropic thermal parameters were refined by full-matrix least-squares and checked by three-dimensional difference Fourier syntheses to an R factor of 0.12. Refinement was then continued assigning anisotropic thermal parameters for Pt, Br and Cl and by correcting the scattering factors of Pt and Br for both real and imaginary part of anomalous dispersion; the two enantiomeric forms were refined independently but no significant difference in the final parameters and in the conventional R factors was observed (R = 0.062). Final difference Fourier maps show some residual peaks around the Perchlorate oxygen atoms but are rather flat in the positions of the chelate ring and of its mirror image. Final positional parameters are given in Table I .
Refinement was also carried out in the alternative space group Pcma, starting with the positional parameters of isotropic Pc2a refinement, adjusted to let the mirror plane pass through the platinum and nitrogen atoms and the Perchlorate group. Refinement by least-squares proceeded smoothly first with isotropic and then with anisotropic thermal parameters for Pt, Br and Cl to a final R factor of 0.064. The three-dimensional Fourier synthesis calculated in Pcma shows a poorer resolution for the carbon atoms in the chelate ring since their maxima across the mirror plane are superimposed. The final difference-Fourier map is again rather flat in the region of the chelate ring and shows some relevant peaks in the region of the oxygen atoms. Final positional parameters are given in Table II . The scattering factors were interpolated by the values given in the International Tables [12] , Scattering factors of Pt and Br atoms were corrected for the real part of anomalous dispersion. The programs of Immirzi [13] were used for the least-squares refinement and Fourier synthesis calculations.
Discussion

General comments
A detailed description of the diffuse pattern of the title compound will be discussed together with a series of further WSA in a separate publication, but some findings which are indispensable for the discussion of the title compound shall be compiled shortly. Thus, it could be shown that all types of The anisotropic temperature factor is of the form exp -1/4 (Bn/i 2 a* 2 + B 22& 2 6* 2 + B33Z 2 c* 2 + B 12hka*b* + B13hla*c* + B 23klb*c*).
WSA investigated so far have to be interpreted as one-dimensional "phonon systems" as far as the metal-halide chains are concerned. The halide ions are vibrating and the metal sites fixed. There are no further compartments of the structure joining this vibration mode. In particular there is no switching of the ligand molecules parallel to the chains and any disorder caused by the ligands and evidenced by conventional structure determination is of static nature and completely statistical. This finding is also true for disorder phenomena caused by the complex counter ions, as for example Perchlorate ions, which may be linked to other ligand atoms via hydrogen bridges. Hydrogen bridging must not enforce full three-dimensional (3d)-order for the ligands and/or the complex counter ions.
Any interpretation of Bragg intensities of WSA crystals leads to an average structure only and has to take into account the features which are only available by considering the connected diffuse patterns.
Title compound
This solid belongs to the family of WSA whose ligands form hydrogen bridges between ligand nitrogen atoms and oxygen atoms of the Perchlorate counter ion. The platinum ions Pt(II) and Pt(IV) can principally not be identified within the subcell b' = b/2. Hydrogen bridges are found within both a priori possible space groups, but only the Pc2a space group allows full 3d-order for the carbon atoms of the ligands.
Assuming space group Pcma the existence of mirror planes forces the carbon atoms to occupy splitted positions. Since ld-order effects caused by those atoms are absent in the diffuse pattern, a total statistical disorder for these carbon atoms follows if the centric space group would be the right one.
Both space groups lead to 3d-order concerning the Perchlorates, disregarding the smeared peaks in the Fourier map for the oxygen atoms and interpreting these as a consequence of high thermal motion. On this basis a decision between the space groups is reduced to the question whether 3 dordered or 3d-statistically-disordered ligand carbon atoms have to be assumed. An unambiguous answer to this question cannot be given within the scope of these measurements.
Things turn out to be even more complicate, if one assumes that the smeared peaks for the oxygen positions result from a disorder of the oxygen atoms, as was often found in this kind of solids. A bad resolution due to a number of very weak observed intensities may be responsible for the uncertainty in oxygen positions as well as for the unusual N-C bond distances which are rather long.
The values of bond distances and angles given in Table III for both space groups are very close to those found in the iodo-derivative; the main 
